Abstract-Ontology is widely used in the computer
INTRODUCTION AND OBJECTIVES
In this information-exploding era, more and more users expect to retrieve available information from Search Engine. At this time, Topic Specific Search Agents (TSSA) have become the most important tools as an efficient and effective retrieval approach. In topic specific search field, most researchers focus on the autonomy of agent [1] [2] [3] [4] , i.e. the emphasis they studied was the single agent how to crawl on the web for efficiently retrieving more relevant web pages. However, we want to discuss the coordination among agents by their communications when they crawl on the web through TSSA, and in this paper we mainly consider the communication between two agents.
A. Coordination and Communication
In paper [5] , the authors divide the TSSA into two types: F-agent and C-agent (Show in Figure 1 ). Therefore, communication and negotiation is essential to allow the agents to adjust their local schedules in order to achieve global objectives.
B. Ontology and Formal Concept Analysis
Ontology is a ''formal, explicit specification of a shared conceptualization'', where a ''conceptualization'' is an abstract model of some phenomenon of the world which identifies the relevant concepts (or entities) and relationships among the concepts of that phenomenon. ''Shared'' means that an ontology captures consensual knowledge, whereas ''formal'' refers to the fact that an ontology should be machine-understandable. An ontology contains a set of interrelated concepts, each associated with a formal definition providing an unambiguous meaning of the concept in the given domain [6] . It is represented as:
A is an attribute set of concepts, R is a relationships set, R A is an attribute set of relationships, H is a hierarchies set, I is an instances set, X is an axiom set.
Formal concept analysis (FCA) proposed by Will in [7] , which provides a theoretical framework for the design and discovery concept hierarchies from relational information system. FCA has been used in information retrieval and knowledge discovery etc. It is especially suitable for exploration for symbolic knowledge (concepts) contained in a formal context, such as a corpus, a database, or an ontology [8] . In this perspective, a concept is not an abstraction but, on the basis of the observation of the reality, it is a clustering of objects and related common attributes [9] .
C. Research objectives
According above stated, in spite of the cooperation in one team or in different teams, each cooperated-agent must understand each other then to farther communication. Based on this point of view, we present the coordination among two Agent Crawlers. However, because the natural language is ambiguous and its understanding needs a high level of intelligence, it can not achieve the complete understanding of the semantics. Our method brings forward applying FCA to TSSA and enhancing match technology to the level of concept. This paper is organized as follows. Section Ⅱ talks about the related works. Section Ⅲ introduces FCA in details and constructs the concept lattice about the Agent Crawler Ontology. Then we analyze the understanding between two Agent Crawlers in details in section Ⅳ. Section Ⅴ concludes our work and suggestions are given.
II. RELATED WORKS
Ontology and FCA both aim at modeling "concepts", so many researches concentrate on how FCA can be used to support Ontology Engineering and there are some methods to build Ontology relying on FCA [10] [11] [12] .
With the rapid development of the semantic web, it is likely that the number of ontologies will greatly increase during the next few years, which leads to the arising demand for rapid and accurate assessing concept similarity. So, assessing the similarity between concepts has attracted much attention of the researchers (see e.g., [9] , [14] , [16] ). In literature, most papers about concept similarity in FCA are based on two different concepts in the same concept lattice [9] [13] [14] [15] [16] , whereas there are very few research related to different concept lattices or even different agents.
In paper [17] , the author narrows concept to represent only an object or thing that has a name in a natural language, but try to measure the similarity between concepts in different Agents. Some of these methods are used in ours and give us some illumination although the procedures use word comparison instead of concept comparison, etc.
III. AGENT CRAWLER ONTOLOGY

A. Formal Concept Analysis (FCA)
Definition 3.1 [7] A formal context is an ordered triple K=(G, M, I), where G, M are finite nonempty sets and I ⊆ G×M is a binary relation. The elements in G are interpreted to be objects, and elements in M are said to be attributes. If (g, m) ∈ I, the object g is said to have the attribute m. The incidence relation of a formal context can be naturally represented by an incidence table.
Here we describe G as the set of URLs in Agent Crawler, and describe M as the set of terms in web pages which G links to. Each couple (g, m) denotes the fact that the object g∈G is related to the attribution m∈M.
Example 3.1 Give K=(G, M, I), G={1, 2, 3, 4, 5} is the URLs set in one Agent Crawler. M={Internet, Technology, Network, Webpage, Information, Spider } is the set of terms in web pages which G links to. K=(G, M, I) is a formal context, and its incidence relation described in figure 1 below where I, t, n, w, i, s stand for Internet, Technology, Network, Webpage, Information, Spider respectively.
Definition 3.2 [7] Given K=(G, M, I) a formal context. For a set of web pages X∈G, a set of terms Y defined on M, the operators ↑and ↓are defined as follows:
Definition 3.3 [7] A formal concept of a context 
K=(G, M, I) is a pair (A,B) ∈ P(G) × P(M) such that
B. Agent Crawler Ontologcy
Here we give a simple example to construct the concept lattice. The concept lattice is actually a reflection of the relationship between the concept of the semantic Web, lattice construction process is in fact the concept of clustering process. Through this network will be able to find some hidden between the concept of direct or indirect relationship, if its application to the theme of the reptiles, it will not only achieve a user interested in that subject (knowledge), but also to the theme of the concept of Forms together. This concept lattice can portray an ontology in our work and so the Agent Crawler.
Definition 3.4: (Agent Crawler Ontology
). An Agent Crawler Ontology O is specified by a set of concepts C, and a set of semantic relations, such as ISA, part of, relatedness, etc. We use the concept lattice in FCA indicated the partial order between a given set of concept C. 
IV. MEASURING THE UNDERSTANDING BETWEEN
In WordNet, nouns are organized essentially according to the ISA, part-of, and for each noun, a set of synonyms is given. Consider each pair where the values of the formula are given by the expert in the domain [19] .
Consider two concepts 
Where w is a weight such that
, that can be established by the user to enrich the flexibility of the method.
is the greatest sum of similarity within all possible candidate sets of pairs. A candidate set of pairs is a subset of 
, that is sim has the symmetry of the similarity and sim always represent a value between 0 and 1.
B. Concept-Ontology similarity
With the concept-concept similarity, we can calculate the similarity between a concept i c in B O and the first hierarchical concept (the direct subsequence concept of the LUB), select the max as a candidate concept. Next, we calculate the sub-concept of the candidate and for the same reason, we can find one (or more) road
which describe the concept i c , Concept-Ontology similarity is defined as follows [20] :
Where n is the concept number in the road i R . The Algorithm is given in [20] [ ]
Where n is the concept numbers in A O . And c is a weight which described the depth of the concept lattice has relevance with concepts similarity, here we set c=0.01. 
D. Degree of understanding between two Agent
Crawlers This degree is a measure of the (imperfect) grasp of a concept by an agent A. The idea is that the more relations that concept has in A O , the larger such degree of knowledge is. The degree of knowledge of A about a concept c is a number between 0 and 1.
The We conceive another Agent Crawler in figure 4 as A O and the Agent Crawler in figure 3 as B O , here we give a simple example to explain our method (w=0.5):
First, we calculate the similarity between the concept (678, {wanderer}) and B O according to the formula (1) and (2):
The first hierarchical concept: 
V. CONCLUSIONS AND FUTURE WORKS
This paper proposes a novel method to measure the understanding between two Agent Crawlers in the related domain. When an Agent Crawler goes into a certain domain, it can be firstly compared with the Agents in the existing domain. If the understanding that the Agent has about the vast majority existing Agents is less than a certain threshold (this threshold is defined by experiments), it is illustrated that this Agent does not belong to that domain and we should exclude it.
For future work, we put forward the following recommendations:
(1)We only discussed the coordination between two Agent Crawlers, and then we will measure the understanding among multi-agent Crawlers which is more complex in considering the competition among them.
(2)Now, our works still remain in the theorization and some parameters, such as and c in section Ⅳ and even the threshold introduced above, must be deliberated. So carrying out experiments and deduction repeatedly is the primary work in the future.
